Biofilm formation and susceptibility to gentamicin and colistin of extremely drug-resistant KPC-producing Klebsiella pneumoniae.
KPC-producing Klebsiella pneumoniae (KPC-Kpn) is a worldwide challenging pathogen, yet its biofilm-forming potential is not defined. We characterized biofilm formation of this pathogen and determined biofilm susceptibility to gentamicin and colistin. Forty-six KPC-Kpn clinical isolates were studied [sequence type (ST) 258, n = 28; and other STs, n = 18]. Biofilm biomass was determined using the standard assay measured by OD590 (where OD stands for optical density) and visualized using confocal microscopy. Antibiotic effect on biofilm formation was evaluated and susceptibility within biofilm was determined by the minimal biofilm elimination concentration (MBEC) method. KPC-Kpn isolates produced biofilm in the range of 0.02-0.3 OD590, where ST258 isolates produced less biofilm compared with other STs (median OD590 0.07 versus 0.15, respectively; P < 0.05). Biofilm biovolumes were in the range of 354 ± 323 to 27,461.4 ± 11,886.7 μm(3). In the planktonic state, ST258 isolates were less resistant to gentamicin compared with other STs (resistance rates: 14% versus 66%, respectively; P < 0.05). Gentamicin-resistant isolates (MIC ≥ 32 mg/L) showed a dramatic increase in resistance within the biofilm (up to 234-fold), whereas gentamicin-susceptible isolates (MIC <32 mg/L) retained their susceptibility. The elevated gentamicin resistance was not due to overexpression of the aminoglycoside resistance gene aac(3)-II in the biofilm state. Resistance to colistin in biofilm increased as well, but was less prominent (P < 0.05). Biofilm biomass did not affect the MBECs of gentamicin and colistin, regardless of the genetic lineage. KPC-Kpn and particularly ST258 do not form massive biofilms. Nevertheless, susceptibility to gentamicin of this endemic lineage is retained in its biofilm state, supporting the use of this antibiotic in the clinical scenario.